fact which will be discussed in the next paragraph leads to the same conclusion.
5. Direction of Magnetization Perpendicular to tlie Rays.
—Let the ^-axis be the direction of the magnetization, the .r-axis that of the ray. Then x and t are the only independent variables and v^ = vy = o, vz = v. In the last of equations
r) V
(18) the coefficient r appears only in the term — ^-~-, but this
QX
term vanishes, because from the first of equations (19) JT == o. Hence from the preceding discussion the magnetization Jias no effect upon the optical relations when the ray is perpendicular to the direction of magnetization. But as a matter of fact such an effect has recently been observed in the case of the vapors of metals. This is a second reason for seeking anotlier hypothesis upon which to base tJie explanation of the optical behavior of substances in the magnetic field.
The above theory might be extended by assuming that the structure of the magnetized substance becomes non-isotropic because of the mutual attractions of the molecular currents in the direction of the lines of force. Nevertheless another hypothesis leads more directly and completely to the end sought. This hypothesis also is suggested by certain observed properties of substances in a magnetic field.
B.    HYPOTHESIS OF THE HALL EFFECT.
i. General Considerations.—The assumption of rotating ions will now be dropped and the previous conception of movable ions again taken into consideration. Now a strong magnetic field must exert special forces upon the ions, because an ion in motion represents an electrical current, and every element of current experiences in a magnetic field a force which is perpendicular to the element and to the direction of magnetization. Consequently the current lines in a magnetic field tend to move sideways in a direction at right angles to their direction. This phenomenon, known as the Hall effect, iss c    •    •     •    (39)on with
